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© Process tor hyd rot resting and dewaxing petroleum feedstocks. 

© A process lor simultaneously hydrotreating and dewaxing 
distillate petroleum fractions boiling above 250 °C is de- 
scribed. The process utilizes a single catalyst system, wnich 
includes a hydrogenanon component on a support of 0.5 to 
30 wt % Zeolite Beta and 99.5 to 70 wt % inorganic oxioe. 



m 

CO 

© 

00 



CL 
LU 



Rank Xerox 



rNSCOCID- <EP 0180354A1 



J 



i 0 180 354 2 

PROCESS FOR HVDRQTR EATING AND DEWAXING PETROLEUM FEEDSTOCKS 



This invention is ctrected to a process for simulta- 
neously denitrogenating, desurfurizing and dewaxing petro- 
leum feedstocks to produce upgraded products of 
pour point 

It is well known mat many, rf not most, petroleum base 
stocks contain contaminants, such as, for exampte, sulfur, 
nitrogen and metals. It is desirable, particularly if these 
feedstocks are to be further processed, that the contamin- 
ants oe removed. This is an operation usual ry requiring the 
use of a cataryst 

It is known in the art to effect sulfur removal from 
hydrocarbon stocks by subjecting them to treatment with 
hydrogen at elevated temperatures and pressures write in 
contact witn a cataryst containing hydrogenating compo- 
nents. Typically* the hydrogenating components of such 
prior an catalysts are Group VIA or Group VI II metals, or 
their oxides or sulfides. These hydrogenating components 
may be supported on a vanety of well known earners, for 
example, alumina, kieselguhr, zeolitic moiecular sieves and 
other matenals having high surface areas; see in this regard 
U. S. Patent No. 4,030,296. U. S. Patent No. 3,546,103 
teaches hydrodesulfunzabon with a cataryst of cocai: and 
molybdenum on an alumina base. U. S. Patent No. 
3,755,145 describes a process for prepanng lube oils char- 
acterized by low pour, points, which utilizes a catalyst mix- 
ture ocmpnsing hydrogenation components, a conventional 
cracking cataryst which can be either crystalline or amor- 
phous and a crystalline aluminosiiicate having a Constraint 
Index cf 1 to 12. 

U. S. Patent No. 3,894,938 relates tc the catalytic 
dewaxing anc desurfurizatior cf high pour point hign sulfur 
gas oils to lower their sulfur content by contacting the oil 
with a zeolite hydrodewaxing catalyst having a Constraint 
Index of 1 to 12 which may contain a 
hydrogenatiorvdehydrogenation component in the presence 
or absence of added hydrogen, followed by conventional 
hydrodesulfunzation processing of the dew axed intermedi- 
ate. 

U. S. Patent No. 4,458,024 describes a process for 
hydrotreating and dewaxing petroleum residua with a cata- 
lyst which includes a zeolite having a Constraint index of i 
to 12, a hydrogenation component and aiumina. 

U. S. Patent No. 4,4ii,770 describes a process for 
the hydroconversion of heavy hydrocarbon oils, wherein the 
catatyst compnses a zeolite having a Constraint Incex of i 
to 12 or Na-3eta component and a metallic hydrogenation 
component 

U.S. 4,419,220 discloses isomenzation dewaxing using 
a cataiyst of zeolite beta and a 
hydrogenation/dehydrogenation component on a support 

Despite the many improvements which have been 
made, it would be beneficial if a process were available 
which would permit the efficient and simultaneous 
hydrotreating and dewaxing of petroleum feedstocks. 

Accordingly, the present invention provides a process 
for simultaneously denrtrogenating, desurfurizing and dewax- 
ing a disti liable petroleum feed having nitrogen compound, 
waxy components and a sulfur content of at least 1 .0 wt% 
and a boil above 250 °C by contacting the feed with a 
catalyst comprising a support of 0.5 to 30 wt% Zeolite Beta 
and 99.5 to 70 wt% of an snorganic oxide; and a 
hydrogenation/dehydrogenation component of 6 to 25 wt%, 
based on total catalyst weigh: and expressed in elemental 
form, of at least one Group VIII metal selected from iron, 
cooart and nickel and at least one Group VIA meta, and 
converting less than 1 5% of the feed to lighter materials, x> 



produce a liquid procuct with reduced wax, nitrogen and 
sulfur content 

Fig. 1 is a flow diagram of a single stage desuifurization, 
5 denttrogenaoon and dewaxing process using the cataryst of 
trie present invention. 

Fig. 2 is a flow diagram of a single stage process of the 
present invention. 

70 

Fig. 3 is a flow diagram of a Moderate-Pressure Hydrocrac- 
king Process (MPHC) using the process of the present 
invention. 

75 

The present invention is cased in part on the discovery 
that formulating a cataryst system comprising a hydrogena- 
tion component which includes at least one metal selected 
from Group VIA anc Group Vlll of tne periodic Table; 

20 Zeolrie Beta; and an inorganic oxide support preferably 
alumina, so as to obtain a product having 90% of its pore 
volume in pores no greater :han 100 Angstrom (A) units in 
diameter, makes rt possibte to carry out hyd f on e ating and 
hydrodewaxng of raw, rieavy petroleum fractions, ajch as 

25 vacuum gas oil, in a single stage operation white cctaining 
products meeting both nitrogen and suifur, and, in addition, 
reducing the pour point substantially. In some cases, further 
processing is unnecessary. The process of the present 
invention is economically advantageous, since it can elimi- 

30 nate subsequent processing steps whicn have heretofore 
been necessary. Moreover, if additional processing is nec- 
essary, the present process may make subsequent stages 
of a refining process more efficient For exampte, rf the 
product formed with the present process is required to be 

35 turtner nycro treated, converted and dewaxed in a second or 
subsequent stage, the initial dewaxing performed in the 
present orocess will reduce the dewaxing requirements 
placed on me second stage catalyst (i.e., NiW or Pt on an 
inorganic oxide or zeolite support) and as a result, various 
advantages, such as the ability to utilize a tower tempera- 
ture in the second stage or a lengthening of the useful life 
of the second stage cataryst may be obtained. The present 
process reduces the number of process steps, or improves 
the efficiency, activity and viability of downstream pro- 

45 cesses. 

Zeolite Beta is an effective cataryst for the 
hydrodewaxing of various petroleum fractions, including raw, 
heavy petroleum fractions, in that it effectively lowers the 
pour point of said fraction. It is also known in the art that 

so cobalt- molybdenum or nickei- molybdenum on alumina is an 
extremely effective aenttrogenation/desuffunzation catalyst 
which can effectively lower the sulfur and nitrogen content 
of a particular feed, but which has very little, if any, effect 
on pour point Applicants have discovered that a catalyst 

55 system which incudes a hydrogenation component impreg- 
nated on a support comprising a minor portion of Zeolite 
Beta and a major portion of an inorganic oxide is capable of 
simultaneously hydrotreating and dewaxing a heavy feed- 
stock, such as vacuum gas oil (VGO), in a single stage 

so orocess. It has been found that the inclusion of Zeolite Beta 
m the support provides dewaxing activity as expected, but 
does not cause a deterioration in hydrotreating performance. 
The specific features of the cataryst system utilized in the 
oresent invention are discussed in greater d tail below. 

65 
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As noted above, the catalyst system of the present 
invention includes Zeolite Beta. Zeolrte Beta is described in 
detail in U. S. Patent Ncs. 3,308.069 and Re. 28,341. 
Zeolite Beta is a crystalline silicate zeolite having a pore 
size greater than 5 Angstroms. The composition of the 
zeolite m rts as synthesized form may be expressed as 
follows: 

[XNaO.O 0.1-X)TEA]AKD I .YSKD,.WH I O 
where X ts less than i , preferably less than 0.75; TEA 
represents the tetraethyiammonium ion; Y is greater than 5 
but less than 1 00 and W is uo to 60 (it .has been found that 
the degree of hydration may be higher than original fy deter- 
mined, where W was defined as being up to 4), depending 
on the degree of hydration and the metal cation present. 
The TEA component is calculated by differences from the 
analyzed value of sodium and the theoretical cation to 
structural aluminum ratio of unny. 

In the fully base-exchanged form, Beta has the com- 
posracn: 

#M(1 .0 * -0.1 -XJHl.AlC-YSiC.WH^ 
wnere X. Y and W have tne values listed above and n is 
the valence of the metal M. As it is now more conventional 
to refer to the silica;aiumina ratio of zeolites rather than tc 
the silicon: aluminum ratio thereof, it should be noted that 
the foregomg formula may also be expressed as: 

[£m(1.0 0.1-X)H].AI l O v YSiO l .WH 3 O 
where Y, which determines the silicacaiumina ratjo, is great- 
er than 10. Thus, the numenca! value of ratios expressec 
as "silica:aiumina" will always be twice as great as the 
corresponding siiicon:aiuminum ratio of the zeolte. For ex- 
ample, a silicon: aluminum ratio of 100:1 corresponds to a 
sti»ca:aiumina ratio of 200:1. The ratios relating to Zeolite 
Beta referred to Throughout the remainder of this descnption 
are expressed as siiica:alumina- 

in the partly base-exchanged form, which is obtained 
from the mrcal sodium form of the zeolite by ion-exchange 
without calcining, Zeolrte Beta has the formula; 

gM{1.0 0.1-X)THA]Al 1 O,.YSiO 1 .WH,C 

When ,i is used ir the present catalysts, the zeolite is 
at least partly in the hydrogen form in oroer to provide the 
desired acidic functionality for the cracking reactions which 
are to take place. It is normally preferred to use the zeolrte 
m a form which has sufficient acidic functionality to grve rt 
an alpna value of 1 or more. The alpha vaue, a measure of 
zeolite acidic functionality, is descnbed, together with details 
of its measurement in U. S. Patent No. 4,016,218 and in J. 
Catalysis . Vol. \£, pages 278-287 (1966) and reference is 
made to these for such details. The acidic functionality may 
be controlled by base-exchange of the zeolrte, especially 
wTtn alkali metal cations, such as sodium, by steaming, by 
contn> of the silica: alumina ratio of the zeolite or by actd 
extraction of aluminum from the zeolrte. 

When synthesized in the alkali metal form, Zeolrte Beta 
may be converted to the hydrogen form by formation of the 
intermediate ammonium form as a result of ammonium 
ion -exchange and calcination of the ammonium form to yield 
the hydrogen form. In addition to the hydrogen form, other 
lOrms of the zeolrte wherein the original alkali metal has 
been reduced may be used. Thus, the onginal alkali metal 
content of the zeolrte may be replaced by ion -exchange with 
other surtable metal cations, including, by way of example, 
piatinum, nickel, copper, zinc, palladium, calcium or rare 
earth metals. 



Zeolite Beta, in addition to possessing a composition 
as defined above, may also be characterized by its X-ray 
diffraction data, when are set out in U. S. Patent Nos. 
3,308,069 and Re. 28,341. Zeolite Beta may be prepared 

5 with very high SJlicaalumira ratios, e.g., 250:1 or 500:1 or 
higher may be Detained. 

The silica:alumina ratios referred to in this specification 
are the structural or framework ratios, that is, the ratio of 
the SiO* to the AKD. tetrahedra, when together constitute 

w the structure of which the zeolrte is composed. It should be 
understood that this ratio may vary from the silicaialumina 
ratio determined by various physical and chemical methods. 
For example, a gross chemical analysis may include alu- 
minum, which is present in the form of cay on s associated 

75 with :he acidic sites on the zeolite, thereby giving a iow 
silica; alumina ratio. Similarly, if the ratio is determined by 
the thenmogravimethc analysis (TGA) of ammonia descnp- 
tion, a low ammonia titration may be obtained if cationic 
aluminum prevents exchange of the ammonium ions onto 

20 the acidic sites. These disparities are particu tarty trouble- 
some when certain treatments, such as the deaiumimzation 
method descnbed below which result in tne presence of 
ionic aluminum free oi the zeolite structure, are employed. 
Due sare should therefore be taken to ensure that the 

25 framework silica: alumina ratio is correctly determined. 

The silicaialumina ratio of the zeolrte may oe deter- 
mined by the nature of the starting materials used in its 
preparation and their quantities relative to one another. 
Some variation m the ratio may therefore be obtained by 

30 changing the relative concentration of the silica precursor 
relative tc the alumina precursor, but definite limits in the 
maximum obtainable silicaiaJumina rauc of the zeolite may 
be observed. For Zeolite Beta, this limit is usually 200:1 
(although higher ratios may be obtained) and, for ratios 

35 above this vaue, other methods are usually necessary for 
preparing the desired high silica zeolite. 

Deal um (nation of the zeolrte may be done by contact- 
ing the zeolite with an acid, preferably a mineral acid, sucn 
as hydrochlonc acid. The deaiuminization proceeds readily 

*o at ambtent and mildly elevated temperatures and occurs 
wrth, minimal losses m crystallinrty, to term high silica forms 
of Zeolrte Beta, with silica: alumina raaos of 200: i or even 
higher being readily obtainable. The details* of this method 
are grven in European Patent Application Number 

45 833027766, Publication Numoer 0095304. 

The zeolrte is conveniently used in the hydrogen fcrm 
lor me oeaiummization process, although other canonic 
forms may also be employed, for example, the sodium form. 
If these other forms are used, sufficient acid should be 

50 employed to allow for the replacement by protons of the 
original cations in the zeolite. The amount of zeolrte in me 
zeome/ acid mixture should generally be from 5-60% by 
weight 

If desired, the zeolite may be steamed pnor to acid 
55 extraction so as to increase the silicaralumina ratio and 
render the zeolrte more stable to the acid. 

The hycrogenation/dehydrogenation component in- 
duces one or more metals selected from Group VIII and 
Group VIA. A combination of NiO and MoO, has been 
60 found to be particularly surtable. However, other Group VIII 
and Group VIA metals and their oxides and sulfides may be 
utilized. The preferred Group VI 11 metals include iron, nickel 
and cobalt, with nickel and ccbaft being especially preferred. 
The metais of Group VIII commonly known as the 
65 "noble" metals {e.g., palladium and piatinum i are less effec- 
tive in desuftunztng and den itrogena ting the feeds treated m 
the oresent invention. These metals are more expensive 
and more subject to poisoning than are iron, nickel and 
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cobalt Thus, the non-nobte metais of Group VIM are pre- 
ferred as a hydrcgenaoorVcehyrJrogenation component As 
* the overall effectiveness of catalyst systems containing non- 

noble metais is greater, the following description relating to 
the Group Vlll metals content is oriented to non-not>e 
metais from Group VII I. If noble metals are used, a suitable 
range for noble metal content is 0.1 to 5 wt%. 

The Group VIA and Group Vlll metai content of the 
present catalyst system range from 0.1 to 10 wt % of 
Group Vlll metal and from 1 to 20 wt % of Group VIA 
metai. The preferred amount of Group Vlll metal is i to 5 
wt %. The preferred amount of Group VIA metai is 5 to 20 
wt %. A combination of 1 to 5 wt % nickel as an oxide and 
5 to 20 wt % molybdenum as an oxide is particularly 
preferred. The foregoing amounts of metai are given :n 
percent by weight of the catalyst on a dry aasis, and are 
expressed in elemental form. 

The support of the present catalyst system preferably 
comonses gamma alumina, but may comprise ether in- 
organic oxides, e.g., silica, silica and aiumina silica- 
magnesia silica- zircon ia, silica-thoria, silica-beryilia, silica- 
titanta silica-aJumina-thoria siiica-aiumina-zirconia silica- 
alumina-magnesta and silica-magnesia-zirconia. The support 
may a'so comprise naturally occurring clays, such as those 
of the montmoriHonite and kaolin families, which families 
include the sub-bentonites and the kaolins commonly known 
as Dixie, McNamee-Georgia and Florida clays, or others m 
which the main mineral constituent is hailoysrte, kaolinite, 
dickrte. nacrite cr ar.auxrte. Such cfays can be used as 
mined or subjected to calcination, acid treatment or chemi- 
cal modification. 

The alumina used preferably allows the catalyst as a 
whoie to meet the pore size distribution requirements men- 
tioned. An aiumina which has been found to be particularly 
suitable is PA aiumina powder manufactured by Amencan 
Cyanamid Company. Other commercially available alumi- 
nas, such as Kaiser SA and Catapal SB, may be used, but 
can be expected to give somewhat different pore size 
distnbutions. However, these can be modified to obtain 
similar pore size distributions. 

It is beneficial if the catalyst has about 90% of its pore 
volume in pores no greater than 1 00 A in diameter, it has 
been tound that this pore size distribution feature is hefcrful 
in balancing the hydrodewaxing and rtydrodesulfurization 
activity of the catalyst system, as well as generally improv- 
ing the properties and performance of the catalyst. 

The Zeolite Beta content of the support based on the 
dry weight of Zeolite Beta and inorganic oxide, is usually 
0.5 to 30 wt %, preferably from 1 to 20 wt %. 

The inorganic oxide, e.g., alumina content of the sup- 
port is usually 99.5 to 70 wt %. based on the dry weight of 
zeolite beta and inorganic oxide. 

The metals content which is defined as including both 
the Group VIA metai and the Group Vlll metai, most 
preferably nickel and molybdenum, can range from 6 to 25 
wt %, expressed in elemental form, based on total catalyst 
The relative proportion of Group Vlll metai to Group VIA 
metal in the novel system of this invention is not narrowly 
critical, out Group VIA, e.g., molybdenum, is norma'ty uti- 
lized in greater amounts than the Group Vlll metai, e.g., 
nickel. 

The catalyst may be prepared, e.g., by mixing Zeolite 
Beta with an inorganic oxide, extruding, calcining, exchang- 
ing to low sodium content drying, impregnating with a 
Group VI metal salt solution, drying, impregnating with a 
Group Vlll metal salt solution, and re-caicining. Other meth- 
ods can be used, e.g., mix-mulling of the Zeolite Beta 
inorganic oxide support and hydrogenation/dehydrogenation 



component followed by extruding and calcining; the ex- 
trudate would then be exchanged to low sodium and re- 
calcined. The exchange of extrudate to low sodium may be 
eliminated rf the Zeolite Beta itself has been exchanged to 

5 iow sodium pnor to the mixing with alumina for extrusion. 

The present process may be utilized, for example, to 
upgrade wide cut petroleum distillate to low pour point 
middle distillates in processes of the type described in LL S. 
Patent No. 4,089,775. 

io The process is most effective in treating feedstocks 

naving a sulfur content of at least 1%. The present process 
is further characterized in that t is adapted to treat a 
feedstock that is completely distiliable, and in that it con- 
verts less than 15% of the feedstock to iighter materials. 

75 The process conditions utilized to practice the process 

of the invention will vary depending on the particular feed- 
stock being treated and the desired specifications for the 
treated product In general, the process conditions utilized 
will include a nydroger, pressure of 3,500 to 21,000 kPa 

20 (500-3000 psig), a temperature of 316 to 454 Q C 
(600 0 -850 9 F), and a liquid hourly space velocity (LHSV) of 
0.1-5 based on the total complement of catalyst in the 
system. 

The process of this invention will now be illustrated 

25 with reference :o Figs. 1 -3. 

Fig. i illustrates a flow diagram for a c^surfunzaoon, 
dennrogenanon and dewaxing process in which the feed, 
whicn may be any distillabte petroleum based stock, such 
as vacuum gas o*f, is introduced by line i with hydrogen via 

30 line 2 to furnace 10 and preheated to a desired processing 
temperature. The heated stock is then passed via line 1 1 to 
reactor 20. Reactor 20 includes a catalytic hycrrjcracking 
zone, comprising the catalyst of the present invention, at 
conditions effective to convert in a single pass 15% of the 

3S feed to matenais boiling below the initial boiling point of the 
feed. The effluent from reactor 20. including excess hy- 
drogen, will contain some free hydrogen sulfide and ammo- 
nia since the hydrocrackmg 2one also desulfurizes, de- 
nitrogenates and dewaxes. The effluent is passed via line 

40 21 to a high pressure gas-iiquid separator 30. A hydrogen 
rich phase exits separator 30 via line 31 and is recycled to 
the reactor via line 2. The liquid phase is passed via line 32 
to lew pressure separator 40. Some of the liquid flashes to 
form a gas phase which is removed via line 41 . The liquid 

45 remaining exits via line 42. The process of Fig. 1 leaves 
mucn relatively light material in the liquid phase from the 
low pressure separator and thus produces a low pour point 
distillate product 

Fig. 2 illustrates upgrading FCC feed. The process is 

so the same as illustrated : n Fig. 1 except that the liquid phase 
from low pressure separator 40 is passed via line 42 to 
fractionator 50 wnich produces a heavy liquid FCC feed via 
line 51, a naphtha via line 52, and distillates, via line 53. 
This produces a low pour distillate and hyorotreated FCC 

55 feed. 

Fig. 3 illustrates a flow diagram for a moderate- 
pressure hydrocrackmg process. The reactor comprises 
catalytic dewaxer reactor 22 and catalytic hydrodesulfuriza- 
Uon reactor 24. Feed enters catalytic dewaxer reactor 22 

60 and is caiaiyticaily dewaxed under moderate pressure by 
the catalyst of the present invention. The realtor effluent is 
passed via line 23 to catalytic hydrodesulfurization reactor 
24 where additional hydrodesuffurization occurs. The ef- 
fluent from reactor 24 passes through high pressure separa- 

65 tor 30 via line 25 and low pressure separator 40 to frac- 
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bonator 50. Fuel al is recovered as a bottoms fraction via 
line 54. The process of trie present invention aJtows the 
process to be conducted at less severe operating conditions 
than disclosed in the onor an 

The invention is illustrated by the following examples. 
All percentages and parts are by we*ght unless otherwise 
indicated. 

E*amp+e i 

A catalyst of 3% NO and 15% MoO,, imoregnated on 
a support of 15% unsteamed Zeolite Beta (Si/A! » 32) and 
85% Al,0,, was pre oar 9C as follows: 175 grams of 
i.5mm (1/16") diameter, calcined 15% Zeolite Beta - 85% 
Al,0, extrudate were impregnated tc incipient wetness 
wrth 127 ml of ammonium heptamorybdate solution, dned at 
121 *C (250°F) and re- impregnated with 109 ml of nick- 
el(ous) nitrate solution. The product was dned and then 
calcined in flowing air for 3 hours at 538 °C (1000°F). The 
Zeolite Beta in the calcined extrucate was considered to be 
in the H * form and had an alpha activity of 358. 



Property- 
Density (g/cc) 
Packed 
Particle 
Real 



The alumina was PA alumina powder, a product of 
Amencan Cyanamid Company. 

Example 2 

5 

A conventional cataiyst of 3% NiO anc- 15% McO, on 
a PA alumina support was prepared as follcws: 93.5 grams 
of 1.6mm (1/16") diameter, calcined 100% alumina cyl- 
inders were impregnated to inciptent wetness with 71 ml of 

to ammonium rnoryDdate solution, dried at 121 °C (250 °F), 
and then re-impregnated with 61 ml of nickel(ous) nitrate 
solution. The product was dned at 121 °C (250 °F) and then 
calcined m flowing air for 3 hours at 538° C (1000°F). 

A compahson of the physical prooerties of the catalysts 

75 is set forth m Taole : betow. 



TABLE 1 



Catalyst 
Example 1 Example 2 

0.70 0.74 
1.20 1.22 
3.40 3.95 



Pore Volume 0,533 0.566 
2 

Surface Area (m /g) 298 242 

Average Pore Diameter (A) 72 94 



Pore Size Distribution (PSD) 
% of Pore Volume in Pores of 



0-30 (A) Dia. 


10 


11 


30-50 


11 


6 


50-80 


44 


29 


80-100 


28 


43 


100-150 


3 


8 


150-200 


-i 


1 


200-300 


1 


0 


300+ 


0 


2 



Examote 3 

The catalysts of Examples i and 2 were evaluated *or 
hydrotreabng vacuum gas oil (VGO) in a batch shaker 
bomb unit The test conditions used were: 



5 
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VGO, g 150 
Catalyst, g 20 

Temperature, °F/°C 710/377 

Pressure (Hydrogen), psig 1000 

kPa 70GO 

Reaction Time, min. 100 



The liquid pnxluct was topped to yield a 343 °C 
(650*F + ) fraction for analysts. The resorts are shown m 
TaDle II: 



T5 



TABLE II 



20 



Nitrogen (ppm) 
Sulfur ( wt. %) 
Pour Point (°F) 

Boiling Range (°F) 
at 1% 
5 
25 
50 
95 

Reductions 

% Denitrogenation 
% Desulf urization 

Pour Point Lowering 



Charge 

830 

2.34 
100/33 

555/291 
623/328 
744/396 
337/447 
1030/554 



Catalyst 
Examnle 1 Examole 2 



<°F) 
(°C) 



350 
0.415 

70/21 

670/354 
703/373 
774/412 
847/^53 
1020/549 

58 
83 
30 
17 



400 
0.435 
95/35 

624/329 
657/347 
743/395 
825/441 
1008/542 

52 
32 

5 

3 



The catalyst of Example 1, containing Zeolite Beta, 
provided excellent denitrogenation and desutfunzation, and 
also reduced the pi ur point by .7*C (30°F). In contrast 
The conventional catalyst of Example 2 gave good de- 
nitrogenation and desutfurization, but only produced a mini- 
mal reduction in pour point These catalysts had similar 
pore size distributions, about 90% of th pore volume of 
each catalyst was m pores smaller than 100 Angstrom units 
in diameter. 



55 
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Claims 



1 .A process for simultaneously denrtrogenating, desurfunzjng 
and dewaxing a distillabte petroteum feed having nitrogen 
compound, waxy components and a sulfur content of at 
least 1.0 wt% and a boil above 260°C by contacting the 
feed with a catalyst comprising: a support of 0-5 to 30 wt% 
Zeolite Beta and 99.5 to 70 wt% of an inorganic oxide; and 
a hydrogenation/dehydrogenation component of 6 to 25 
wt%, based on total catalyst weight and expressed in 
elemental form, of at least one Group VIII metal selected 
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from iron, cobalt and nickel and at least one Group VIA 
metal, and convening less than 15% of the teed to lighter 
materials, to produce a liquid product with reduced wax, 
nitrogen and sulfur content. 

5 

2. The process of Claim 1 wherein the inorganic oxide 
comprises alumina. 

3. The process of Claim 1 or 2 wherein the catalyst has 

90% of its pore volume ir pores no greater than 100 W 
Angstrom units in diameter. 

4. The process of any of Claims 1 to 3. wherein the support 
includes i to 20 wt% Zeoiite Beta and 99 to 80 wr% 
inorganic oxide material. 75 

5The process of any of Claims 1 to 4, wherein the 
hydrogenation/dehydrogenation component includes 1 tc 5 
wt % Group VIII metal and 5 to 20 wt % Group VIA metal. 

20 

6. The process of any of Claims 1 to 5, wherein the Group 
VII! metal is nickel and the Group VIA metal molybdenum. 

7. The process of Claim 6, wherein the nickel is nickel oxide 

and the rnoryodenum ts rnotyodenurn oxide. 25 

8. The process of any of Claims 1 to 7, wherein the contact- 
ing is earned out m the presence of hydrogen gas at a totai 
pressure of 3,500 to 21,000 kPa (500-3000 psig), a tem- 
perature of 316 to 454 °C (eoO'-aso^F), and a liquic 30 
hourty space velocity of 0.1 to 5 based on the total com- 
plement of catalyst in the system. 
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